To date, no longitudinal studies examined the change in walking and cycling for transport as distinct outcomes over time and investigated the predictors of those changes. Therefore, this present study examined the change in odds of engagement in walking and cycling for transport as distinct outcomes among Belgian older adults over a three-year follow-up period, and examined factors (i.e. socio-demographics, psychosocial, perceived social and physical environmental characteristics) related to these changes in engaging in walking and cycling for transport. Against our expectations, we found significantly higher odds of engaging in cycling for transport among older adults at follow-up compared to baseline and no significant differences in the odds of engaging in walking for transport. Interventions should assist older adults to increase their self-efficacy towards PA, their perceived benefits of PA, and their perception of land use mix diversity in their neighborhood in order to increase the engagement in walking/cycling for transport over time, or help to decrease their perceived barriers towards PA or their perception to have a lot of physical barriers to walk/cycle in their neighborhood. Future longitudinal studies with larger samples are warranted investigating interaction effects between different predictors at various levels to find out which factors can be further integrated into active transport interventions in older adults.
To date, no longitudinal studies examined the change in walking and cycling for transport as distinct outcomes over time and investigated the predictors of those changes. Therefore, this present study examined the change in odds of engagement in walking and cycling for transport as distinct outcomes among Belgian older adults over a three-year follow-up period, and examined factors (i.e. socio-demographics, psychosocial, perceived social and physical environmental characteristics) related to these changes in engaging in walking and cycling for transport. Against our expectations, we found significantly higher odds of engaging in cycling for transport among older adults at follow-up compared to baseline and no significant differences in the odds of engaging in walking for transport. Interventions should assist older adults to increase their self-efficacy towards PA, their perceived benefits of PA, and their perception of land use mix diversity in their neighborhood in order to increase the engagement in walking/cycling for transport over time, or help to decrease their perceived barriers towards PA or their perception to have a lot of physical barriers to walk/cycle in their neighborhood. Future longitudinal studies with larger samples are warranted investigating interaction effects between different predictors at various levels to find out which factors can be further integrated into active transport interventions in older adults.
Background
Physical activity (PA) at any age can reduce the risk of chronic diseases, such as cardiovascular diseases, type 2 diabetes, stroke and certain types of cancer (World Health Organization, 2010) , but can also help to prevent depression, dementia and cognitive impairment (Jackson et al., 2016) . Because chronic diseases are more prevalent among older adults (≥ 65 years) and the global population of older adults is rising (World Health Organization, 2011) , this implies enormous health care costs (Rechel et al., 2009) . Therefore, being physically active at a regular basis also at older ages is an important part of the prevention and treatment of chronic conditions (World Health Organization, 2015) . Unfortunately, the prevalence of sufficient physical activity among older adults worldwide is alarmingly low (30-40% globally) (European Commission, 2014) . Therefore, the need to promote PA among older adults is particularly crucial.
Active transport, i.e. walking and cycling to a destination, is an accessible and inexpensive form of activity and has the potential to contribute considerably to increased PA levels especially among older adults for whom other, more intensive types of PA are less feasible (Dhondt et al., 2013; Edwards and Mason, 2014; Mueller et al., 2015; Woodcock et al., 2014) . Belgian statistics show that only 17.3% and 8.8% of the older adults (> 65 years) indicated respectively walking or cycling as their main means of transport (Declercq et al., 2016) . Knowing that two-third of all trips among older adults are still made by car and that almost 50% of these trips are shorter than 3 km and more than 60% are shorter than 5 km (Declercq et al., 2016) , there is significant unfulfilled potential to increase the active transport levels among this age group.
In order to optimize interventions aiming to encourage walking and cycling for transport among older adults, it is important to gain insight into determinants affecting active transport among this specific age group. Socio-ecological models posit that walking and cycling for transport is influenced by a diverse range of factors at multiple levels, i.e. individual (socio-demographics and psychosocial factors), social environmental and physical environmental factors (Sallis et al., 2006) . As aging goes together with increased physical constraints (Rockwood et al., 2004) , decreased mobility and less overall PA (Keadle et al., 2016; Schrack et al., 2014) , we hypothesized that the engagement in walking and cycling for transport will also decline over time. Consequently, it is important to identify which correlates (i.e. individual, social and physical environmental factors) are able to predict the change (i.e. decrease or increase) in walking or cycling for transport among older adults over time. We hypothesized that the walking and cycling behavior of older adults with a positive psychosocial profile or older adults with a supportive physical or social environment will decrease less in comparison to older adults with a negative psychosocial profile, or older adults having a less supportive physical or social environment. Identifying these particular characteristics is important for the development of interventions. Until now only cross-sectional findings were reported in the literature. For walking for transport or total active transport (i.e. walking in combination with cycling for transport) among older adults various individual, social and physical environmental correlates have been identified in the literature. For example, positive associations with walking for transport were found for male gender, frequency of contacts with neighbors, neighbors' social support, walkability, access to destinations, and pedestrian-friendly infrastructure (Cerin et al., 2017; Van Cauwenberg et al., 2014 , 2012a . In contrast, for cycling for transport only limited research about correlates among this age group is available (Cerin et al., 2017) . In Belgium, the prevalence of cycling is relatively high in comparison to other countries in Europe (Eurobarometer, 2011) or worldwide (Buehler and Pucher, 2012) . Among the few existing cross-sectional findings in Belgium, different correlates for walking and cycling for transport have already been demonstrated (Van Cauwenberg et al., 2012a) . For example, age was negatively associated with the odds of daily cycling for transport, whereas no significant association was found between age and daily walking for transport (Van Cauwenberg et al., 2012a) . Furthermore, having a higher education was positively related to walking for transport among older adults, but negatively related to cycling for transport. Therefore, it is important to investigate walking and cycling for transport as separate behaviors. To date, no longitudinal studies examined the change in walking and cycling for transport as distinct outcomes over time and investigated the predictors of those changes. Therefore, the first aim of the present study was to examine the change in engagement in walking and cycling for transport as distinct outcomes among Belgian older adults over a three-year follow-up period. Second, this study examined factors (i.e. baseline socio-demographics, psychosocial factors, perceived social and physical environmental characteristics) related to these changes in odds of engaging in walking and cycling for transport.
Methods

Study design and sampling
This longitudinal study (a three years follow-up study) was part of the Belgian Environmental Physical Activity Study in Seniors (BEPAS Seniors) conducted between 2010 and 2015. This project assessed community-dwelling older adults (≥ 65 years) living across 20 neighborhoods in Ghent and its suburbs (Flanders, Belgium) and aimed to investigate the relation between the neighborhood in which people live and their physical activity levels. Baseline data (T1) were collected between October 2010 and September 2012, follow-up data three years later, between October 2013 and September 2015.
A detailed description of neighborhood selection and participant recruitment at baseline is reported elsewhere (Van Holle et al., 2014b) . In short, neighborhood sampling was based on a stratification on Geographic Information System (GIS)-based walkability and neighborhood annual household income. This resulted in four types of neighborhood strata: low walkability/low income, low walkability/high income, high walkability/low income, and high walkability/high income. After neighborhood sampling (n = 20), stratified sampling based on gender and age (younger than 75 years versus 75 years or older) was used to recruit older adults in each neighborhood using addresses and demographic information obtained from the Public Service of Ghent. Selected older adults were sent an information and recruitment letter by postal mail, indicating the purpose of the study and announcing the home visit of a trained interviewer during the next two weeks. If the selected older adults were not at home at the moment of the visit, up to two attempts were made on a different day and different time points.
The following inclusion criteria were applied: participants had to understand and speak Dutch, be able to walk a couple of hundred meters without severe difficulties, and live independently (non-institutionalized). A face-to-face interview gathered information about socio-demographics, physical functioning, self-reported physical activity levels in the preceding week and perceived neighborhood environmental factors.
For the data-collection at follow-up (T2), all baseline participants were contacted again to participate in the study. The same protocol, including the home visit, was followed in this stage. From the follow-up data, only the self-reported physical activity (i.e. walking and cycling for transport) was used in the present study. The study protocol was approved by the Ghent University Hospital Ethics Committee (registration number B670201423000) and all participants provided written informed consent during the home visit at baseline and follow-up.
Measures
Socio-demographic variables and residential self-selection
Participants' age, gender, living situation (with vs. without partner), educational level (tertiary vs. non-tertiary educated) and access to motorized vehicles in the household (no vs. at least one vehicle) were derived from the baseline face-to-face interview. Self-reported physical functioning was derived from the physical functioning subscale of the Short Form 36 item Survey (SF-36) assessed at T1 and T2 (Ware and Sherbourne, 1992) and was dichotomized (functionally limited vs. not functionally limited). Participants had to report on a three-point scale to what extent they were physically restricted to perform ten activities (e.g. lift or carry groceries, walk one block, bend or kneel). Activities in which participants reported to be severely or somewhat limited were summed and this variable was dichotomized at its median value (i.e., 2 limitations). See Table 3 to have an overview of the reference category used for each variable.
Residential self-selection was measured at baseline with eight items deduced from a previous study . Respondents had to indicate how important these items (e.g. proximity of open spaces, sense of community) were for selecting their neighborhood. The internal consistency of the scale in the current sample was good (Cronbach's alpha = 0.83).
Psychosocial factors towards PA
The following baseline psychosocial factors were included in the present study: self-efficacy, perceived benefits, perceived barriers, social norm, social support and modeling towards PA in general. These items were based on existing validated questionnaires used among adults (De Bourdeaudhuij and Sallis, 2002; Van Dyck et al., 2011) . A detailed description of the content and scoring of these variables can be found in another study (Van Holle et al., 2015b) . Briefly, 'self-efficacy' (e.g. confidence to be physically active when you are not feeling very well) and 'benefits for PA' (e.g. meeting new people, feeling less stressed) consisted of five items, 'barriers for PA' (e.g. feeling insufficiently skilled, bad weather conditions) consisted of seven items. 'Social norm' (e.g. my partner thinks I should be physically active), 'social support' (e.g. my partner supports me to be physically active or engages in PA with me) and 'modeling' (e.g. how often is your partner physically active) were asked for the partner as well as for the friends/ acquaintances, and therefore consisted each of two items. Those psychosocial factors towards PA were assessed on a 3-, 5-, or 7-point scale,
see Table 1 for a detailed overview. All variables were calculated by averaging the scores on the items included and considered as continuous variables.
The social neighborhood environment
The baseline perceived social environmental characteristics included 'talking to neighbors', 'social interactions with neighbors', 'neighborhood social trust and cohesion', and 'neighborhood social diversity'. A detailed description of the content and scoring of these variables can be found in another study (Van Holle et al., 2016a) . In short, 'talking to neighbors' (i.e. informal social interactions) and 'social interactions with neighbors' (i.e. formal social interactions) measured the degree of casual social interactions between older adults and their neighbors (Lochner et al., 1999; Unger and Wandersman, 1985) . The variable 'neighborhood social trust and cohesion' was derived from a questionnaire by Sampson (Sampson et al., 1997) and assessed participants' agreement with four statements about their local neighborhood (e.g. 'people in this neighborhood can be trusted'). Lastly, 'neighborhood social diversity' was assessed analogous to previous research in older adults (Van Cauwenberg et al., 2014) and gives an indication of the social composition of the neighborhood (e.g. proportion of immigrants, youngsters, older people in the neighborhood). Those social neighborhood environmental factors were assessed on a 4-, 5-, or 7-point scale, see Table 1 for a detailed overview. All variables were calculated by averaging the scores on the items included and considered as continuous variables.
The physical neighborhood environment
Baseline perceived neighborhood environmental characteristics were assessed using the validated Neighborhood Environment Walkability Scale (Cerin et al., 2010) . Nine perceived environmental factors were included: 'land use mix diversity', 'access to recreational facilities', 'connectivity of the street network', 'physical barriers to walking or cycling', 'infrastructure for walking', 'infrastructure for cycling', 'aesthetics', 'safety from crime', and 'safety from speeding motorized traffic'. A detailed description of the content and the scoring of these variables can be retrieved elsewhere (Van Holle et al., 2016b) . Based on the variable 'infrastructure for walking', the environmental variable 'infrastructure for cycling' was added to this study including three items that assessed the presence and quality of cycling infrastructure; e.g. "there are cycle paths on most streets in my neighborhood". This variable was used in the analyses regarding the outcome variable 'cycling for transport', while 'infrastructure for walking' was used in the analyses regarding the outcome variable 'walking for Table 1 Baseline descriptive characteristics of the participants (n = 438). 
Table 2
Walking and cycling for transport behavior at baseline. transport'. Those physical neighborhood environmental factors were assessed on a 4-or 5-point scale, see Table 1 for a detailed overview. All variables were calculated by averaging the scores on the items included and considered as continuous variables.
Self-reported walking and cycling for transport (outcome variables)
Self-reported walking and cycling for transport were measured using the long form of the last seven day interview version of the International Physical Activity Questionnaire (IPAQ) (IPAQ, 2002) . Acceptable test-retest reliability of IPAQ was found in a previous study among Belgian older adults (Van Holle et al., 2015a) . This questionnaire assesses the frequency (number of days in the last seven days) and duration (average time/day) of transport-related walking and cycling in the past seven days. Only activities with a minimum duration of 10 consecutive minutes were reported.
Statistical analyses
Descriptive statistics of the sample and drop-out analyses were calculated using SPSS 24.0 software. The longitudinal analyses were performed in R (version 3.1.2) with Package 'lme4' (Douglas et al., 2016) . As both dependent variables (i.e. minutes walking and cycling for transport per week) were positively skewed and contained a considerable number of null values, the assumption of normality is violated, which implies that multilevel linear regression analyses could not be performed. Therefore, multilevel logistic regression analyses were conducted, and the variables 'transport-related walking' and 'transportrelated cycling' were dichotomized into: no walking/cycling for transport (coded '0') and at least some walking/cycling for transport (i.e. ≥ 10 min/week, coded '1').
The steps described below were followed for both outcome variables (i.e. walking for transport and cycling for transport) separately. To examine the change in engagement in walking and cycling for transport over a three-year period (Aim 1), 3-level logistic models (measurement nested in persons and persons nested in neighborhoods) were fitted with time as independent variable. Additionally, a non-parametric Wilcoxon test was performed to examine whether there was a difference between baseline and follow-up for the amount of minutes walking and cycling for transport per week (this included only participants completing both baseline and follow-up measurements).
To examine which factors were related to these changes in odds of engaging in walking and cycling for transport (Aim 2), four different types of predictors were investigated: (1) socio-demographics, (2) psychosocial factors, (3) social environmental factors and (4) physical environmental factors. Multilevel logistic regression models (persons nested in neighborhoods, one regression per independent variable) were tested, including the follow-up measure of engaging in walking/ cycling as dependent variables, the four types of predictors, and the baseline measure of engaging in walking/cycling as confounder. The models were corrected for dropout at T2 with inverse probability weighting. The weights were calculated with 2 multilevel logistic models (persons nested in neighborhoods; one for each outcome), including the drop-out at follow-up as dependent variable and the sociodemographic factors as predictors. Compared to 3-level models (measurement/person/neighborhood), the 2-level models with inverse probability weighting have the advantage to take missingness at followup explicitly into account. This approach also reduces the number of coefficients to estimate since only coefficients for the association with the change in walking/cycling were estimated, and not the associations with the baseline measurement. Reducing the number of coefficients to estimate was important, given the relatively small number of participants in the follow-up measurement, and the large number of predictors. After calculating the weights, 2-level logistic models were fitted on follow-up walking/cycling for each predictor separately, while controlling for the baseline behavior. From these models, the predictors associated with the outcome (threshold: p-value < 0.05) were retained in the final model, which was also controlled for the baseline behavior. Level of significance was defined at α = 0.05.
Results
Drop-out analyses
A total of 438 participants provided data at baseline (response rate 40.3%) of which 200 also participated at follow-up (drop-out of 54.3%). Participants who dropped out were older (75.4 ± 6.6 years vs. 72.4 ± 5.02 years; p < 0.001) and were more likely to be functionally limited (70.5% vs. 29.5%; p = 0.003), lower educated (67.6% vs. 32.4%; p = 0.001), to live with a partner (59.1% vs. 40.9%; p < 0.001), and to perform less walking for transport at baseline (73.0 ± 110.0 min/week vs. 108.7 ± 180.3 min/week; p = 0.024) than older adults who remained in the study. No differences were found for gender (p = 0.608) and cycling for transport at baseline (p = 0.793).
Descriptive statistics
The baseline characteristics of the study population (i.e. socio-demographics, psychological factors, perceived social and physical environmental factors) are presented in Table 1 .
Self-reported walking and cycling for transport at baseline and follow-up are presented in Table 2 . Respectively 155 and 148 participants reported their walking or cycling for transport behavior on both time points (i.e. baseline and follow-up), from these participants only 75 and 34 participants reported at least ten minutes per week of walking and cycling for transport at both time points, respectively. At baseline, this subsample (n = 75) walked on average 201.0 ( ± 192.0) minutes per week and 192.0 ( ± 190.5) at follow-up. The 34 participants cycled on average 149.3 ( ± 141.5) minutes per week at baseline and 143.4 ( ± 109.2) at follow-up.
Walking for transport
In the basic logistic regression model, no main effect of time (OR = 1.34, 95% CI = 0.83, 2.18) was found for walking for transport. Older adults showed no change in engagement in walking for transport at follow-up in comparison to baseline. The non-parametric Wilcoxon tests indicated no difference between baseline and follow-up for the amount of minutes walking for transport per week (p = 0.97).
Predictors of changes in engagement in walking for transport
Six (i.e. one socio-demographic, one psychosocial, one perceived social and three physical environmental) predictors of changes in engagement in walking for transport were found (see Table 3 ). First, older adults with a higher education had 4.34 times higher odds (95% CI = 1.96, 9.64) of engaging in walking for transport at follow-up in comparison to lower educated older adults, adjusted for walking for transport at baseline. Second, older adults reporting a one-unit higher self-efficacy towards PA had 4.36 times higher (95% CI = 1.73, 10.98) odds of engaging in walking for transport at follow-up in comparison to older adults reporting lower self-efficacy towards PA, adjusted for walking for transport at baseline. Third, older adults perceiving a oneunit more neighborhood social trust and cohesion had 2.13 times lower odds (95% CI = 0.27, 0.83) of engaging in walking for transport at follow-up in comparison to older adults perceiving less neighborhood social trust and cohesion, adjusted for walking for transport at baseline. Fourth, older adults perceiving a one-unit more land use mix diversity in their neighborhood had 3.42 times higher odds (95% CI = 1.76, 6.64) of engaging in walking for transport at follow-up compared with older adults perceiving less land use mix diversity, adjusted for walking for transport at baseline. Older adults perceiving a one-unit better infrastructure for walking had 3.45 times lower odds (95% CI = 0.14, 0.60) of engaging in walking for transport at follow-up compared to older adults perceiving a worse infrastructure, adjusted for walking for transport at baseline. Older adults perceiving a one-unit higher safety from crime had 3.70 lower odds (95% CI = 0.11, 0.65) of engaging in walking for transport at follow-up compared to older adults perceiving less safety from crime, adjusted for walking for transport at baseline.
Cycling for transport
In the basic logistic regression model, a main effect of time (OR = 3.15, 95% CI = 3.15, 3.16) was found for cycling for transport. Older adults had 3.15 times higher odds of engaging in cycling for transport at follow-up in comparison to baseline. The non-parametric Wilcoxon tests indicated no difference between baseline and follow-up for the amount of minutes cycling for transport per week (p = 0.66).
Predictors of changes in engagement in cycling for transport
Four (i.e. no socio-demographics, three psychosocial, no perceived social and one physical environmental) predictors of changes in engagement in cycling for transport were found (see Table 4 ).
First, older adults perceiving a one-unit higher social norm towards PA from family and friends had 2.08 times lower odds (95% CI = 0.34, 0.68) of engaging in cycling for transport at follow-up in comparison to older adults perceiving a lower social norm, adjusted for cycling for transport at baseline.
Older adults perceiving a one-unit more benefits towards PA in general had 3.09 times higher odds (95% CI = 1.66, 5.72) of engaging in cycling for transport at follow-up in comparison to older adults perceiving less perceived benefits towards PA, adjusted for cycling for transport at baseline. Older adults perceiving a one-unit more barriers towards PA had 3.57 lower odds (95% CI = 0.12, 0.62) of engaging in cycling for transport at follow-up compared with older adults perceiving less barriers towards PA, adjusted for cycling for transport at baseline. Finally, older adults perceiving a one-unit more physical barriers to walking or cycling had 5.56 lower odds (95% CI = 0.07, 0.50) of engaging in cycling for transport at follow-up compared to older adults perceiving less physical barriers to walking or cycling, adjusted for cycling for transport at baseline.
Discussion
This is the first longitudinal study among older adults (> 65 years) investigating changes in engagement in walking and cycling for transport over time. As PA levels generally decline with increasing age (Koeneman et al., 2011) , we hypothesized that the engagement in walking and cycling for transport would decline over time. However, our results showed significantly higher odds of engaging in cycling for transport among older adults at follow-up (three years later) compared to baseline. For walking for transport, no significant differences in the odds of engaging in walking for transport were found between baseline and follow-up. A previous study among older men (> 55 years) in the US found a decline by 6 min/day between baseline and follow-up (two years) for total walking (i.e. sum of walking for transport and walking for recreation) (Michael et al., 2010) . Furthermore, a previous longitudinal study conducted among mid-and early-old-age adults (40-70 years) in Australia, showed that walking for transport declined significantly over time as people aged (Turrell et al., 2014) . Therefore, it is positive that no decline in odds of engaging in cycling and walking for transport were found with increasing age in the present study. Nevertheless, these results should be interpreted with caution since the follow-up period was only a period of three years, which might be too short to detect major changes. Furthermore, ageing implies physiologic changes (e.g. changes in reaction time, vision, hearing, muscle strength, range of motion) (Coughlin, 2001 ) which may affect one's ability to drive the car (Adler and Rottunda, 2006) . Consequently, a possible explanation for our findings is that older adults had to stop driving their car in this three-year period, and consequently had to make gradual changes to their travel habits and patterns. This might imply the replacement of motorized trips with more active trips, which might have countered the expected decline in active transport with increasing age. Notwithstanding the fact that no decrease in both odds of engaging in walking and cycling for transport was found in the present study, only a small part of the participants engaged in walking or cycling for transport at baseline or follow-up. Interventions targeting active transport behavior among older adults are still essential to increase the number of older pedestrians and cyclists. Lastly, these results should be considered with caution as only the odds of engaging in walking and cycling for transport could be thoroughly examined. From our non-parametric statistical tests, we can cautiously conclude that there is no difference in the amount of minutes walking and cycling for transport per week between baseline and follow-up.
In the second part of this study, we examined whether changes in walking and cycling for transport over three years depended on the baseline socio-demographics, psychosocial characteristics, perceived social and physical environmental characteristics. Our results showed that for walking for transport, six out of 24 predictors (i.e. one sociodemographics, one psychosocial, one perceived social and three physical environmental predictors) were significant. Our findings showed that older adults with a higher education, reporting higher self-efficacy towards PA (e.g. confidence to be physically active when you have little time; when the weather is bad) and perceiving a higher land use mix diversity in their neighborhood (i.e. having destinations nearby) were more likely to engage in walking for transport at follow-up in comparison to lower educated older adults, older adults reporting lower self-efficacy towards PA or older adults perceiving lower levels of land use mix diversity in their neighborhood, adjusted for walking for transport at baseline. The results concerning educational level are consistent with previous cross-sectional research indicating that higher educational attainment is related to higher PA (Haley and Andel, 2010; Murtagh et al., 2015; Vagetti et al., 2013) or more walking for transport (Van Cauwenberg et al., 2012a ) among older adults. Furthermore, a previous longitudinal study conducted among mid-age and early-oldage adults (40-70 years) in Australia, showed that the odds of being defined as a 'never walker' were significantly higher for the less educated adults, and members of lower income households (Turrell et al., 2014) . On the other hand, previous cross-sectional studies have shown that members of low income households walk more for transport, possibly due to limited access to a motor vehicle (Cerin et al., 2009; Owen et al., 2007; Turrell et al., 2013) . However, as longitudinal proof is scarce, more studies are necessary to provide better insight in this association. Current longitudinal results reinforce previous cross-sectional findings indicating that higher levels of self-efficacy were found to be related to higher levels of PA (Baert et al., 2011) and strengthen previous qualitative (Michael et al., 2011 ; Van Cauwenberg et al., Table 4 The final two-level logistic regression model with inverse probability weighting for cycling for transport. 2012b) and quantitative (Cerin et al., 2013; Nathan et al., 2012; Van Cauwenberg et al., 2012a) cross-sectional findings indicating consistent associations between land use mix diversity (i.e. having destinations nearby) and walking for transport among older adults. Improving selfefficacy towards PA and increasing the perception of land use mix diversity might be an important strategy to maintain or increase levels of walking for transport among older adults. Contrary to our expectations and previous cross-sectional findings (Cerin et al., 2017; Van Cauwenberg et al., 2014 , 2012a , several opposite associations were found. Our longitudinal results indicated that older adults who experience more neighborhood social trust and cohesion (i.e. those who reported that people in this neighborhood can be trusted, or are willing to help their neighbors), perceiving a better infrastructure for walking (i.e. presence and quality of sidewalks, streets lit at night, crosswalks) and more safety from crime (i.e. safety for walking outdoors during the day/in the evening, low crime rate) were also less likely to engage in walking for transport at follow-up, adjusted for walking at baseline. There are some potential explanations for these contradictory findings. Maybe neighborhoods with high social trust and cohesion are more likely to be districts located further away from the city center, making destinations too far to walk to. Furthermore, older adults may engage in walking for transport regardless of the bad walking infrastructure or safety issues because they have no other option to travel to a destination Kerr et al., 2016) . According to Alfonzo's hierarchy of walking needs, access to destinations is the most basic need for older adults' walking for transport (Alfonzo, 2005) and hypothesized that other environmental factors would not relate to older adults' transportation walking if these older adults had a bad access to destinations.
Furthermore, as those environmental characteristics are perceptions (i.e. subjective evaluations), these data may be subject to recall bias (Sallis et al., 2009) or the questions could have a different meaning for different people (Cerin et al., 2011; Foster and Giles-Corti, 2008) . Moreover, the importance of good walking infrastructure might be dependent on other factors like physical functioning or the presence of relevant destinations (Cerin et al., 2017) . Consequently, future studies should incorporate a larger sample to investigate moderation effects to further understand those longitudinal associations.
For cycling for transport, four out of 24 predictors (i.e. no sociodemographics, three psychosocial, no perceived social and one physical environmental) were found to be significant. Consistent with our expectations, our longitudinal findings showed that older adults perceiving more benefits towards PA (e.g. health benefits, weight loss, meeting new people, feel less stressed)), less barriers towards PA (e.g. not interested, lack of time, not having company, bad weather conditions, fear of falling) and perceiving less physical barriers to walking or cycling (i.e. dead-end-streets, freeways, canals) in their neighborhood, had higher odds of engaging in cycling for transport at follow-up in comparison to older adults perceiving less benefits and more personal and physical environmental barriers. These results are in line with results from a recent qualitative bike-along study in Belgium (Van Cauwenberg et al., 2018) . Older adults reported that a high street connectivity enabled the choice to more alternative routes (to avoid busy streets, dangerous crossings, inadequate cycling infrastructure and steep slopes) making cycling for transport more attractive (Van Cauwenberg et al., 2018) . Furthermore, previous cross-sectional research showed that psychosocial factors such as barriers and benefits were the most important correlates in relation to overall moderate-tovigorous physical activity (Van Holle et al., 2015b , 2014a . Moreover, a longitudinal study among middle-to-older aged adults (50-65 years) indicated that low levels of perceived benefits of PA explained the decline in walking for transport (Shimura et al., 2014) .
However, contrary to our expectations and previous cross-sectional findings regarding walking for transport (Van Cauwenberg et al., 2014) , our longitudinal results indicated that older adults perceiving a higher social norm towards PA from family or friends (i.e. my partner/friends think(s) I should be active) were less likely to engage in cycling for transport at follow-up in comparison to older adults perceiving a lower social norm towards PA from family and friends. A possible explanation for this contradictory result could be that people who do not cycle a lot are more encouraged to be physically active by their family and friends, and consequently they could perceive the social norm as higher. However, an important implication of this finding is the following: even though people experience the norm as encouraging, they do not succeed in cycling, so other factors are needed to have an effect on their cycling behavior. However, further research is warranted to provide more insight into this association.
Taken together, the findings from the cross-sectional studies do not apply consistently to our longitudinal findings, confirming the importance of conducting more longitudinal studies, preferably in larger samples. Overall, only a few longitudinal associations were found in the present study. Therefore, it is important to identify possible moderating effects at different levels of the socio-ecological model. For example, it might be interesting to investigate which environmental factors are especially important for older adults with different socio-demographics or psychosocial factors (e.g. low self-efficacy towards PA, perceiving less benefits and more barriers towards PA), to prevent a decline in the odds of engaging in walking or cycling for transport over time.
Interventions aiming to enhance active transport among older adults are necessary as only a small proportion of participants walked or cycled for transport at baseline or follow-up. Despite the few associations, following suggestions can be made for future interventions targeting active transport behavior of older adults. First, especially for walking for transport, it is recommended to focus on the more vulnerable groups such as older adults having a lower education and/or lower self-efficacy towards PA. Improving older adults' self-efficacy towards PA and increasing their perception of having destinations nearby (i.e. land use mix diversity) might be an important strategy to maintain or increase levels of walking for transport among older adults. Furthermore, our results suggest that interventions should assist older adults to increase their perceived benefits towards PA, to decrease their perceived barriers towards PA or decrease their perceived physical barriers to walk/cycle in their neighborhood in order to increase the engagement in cycling for transport over time. Since our longitudinal results do not match our predetermined hypotheses, future longitudinal studies are necessary to find out which factors can be further integrated into active transport interventions in older adults. Therefore, future longitudinal studies with larger samples are crucial to investigate which (combinations of) factors could predict older adults' change in active transport (i.e. walking and cycling for transport as distinct outcomes) over time. It is plausible that synergistic effects combining more factors will have a greater effect on these changes in engagement in walking and cycling for transport over time.
Strengths and limitations
A first strength of the present study was the longitudinal design, which made it possible to study factors that might have an impact on changes in engagement in walking or cycling for transport over time. A second strength was the inclusion of a diverse range of factors (i.e. socio-demographics, psychosocial factors and physical environmental factors) at multiple levels of the socio-ecological model. A third strength was that face-to-face interviews were used to complete the questionnaire to obtain more accurate responses (Van Dyck et al., 2015) . A first limitation of this study is that multilevel linear regression analyses could not be performed as both dependent variables were positively skewed. Therefore, we were only able to draw conclusions about the evolution in odds of engaging in walking and cycling for transport, and not about how much time people spent walking/cycling for transport. Furthermore, there was a high drop-out rate (54.3%).
Older adults who dropped out were older, more likely to be functionally limited, live with a partner, and performed less walking for transport at baseline. A possible explanation might be that those older adults were less interested in PA research which could limit the generalizability of the current findings. Second, since our longitudinal results do not match our predetermined hypotheses, examining a larger sample might give more clarity about the results and would allow to examine interaction effects between different factors. Third, this study relied on subjective rather than objective measures. However, compared to selfadministered surveys, the subjective measures were obtained during an in-person survey. The guidance of the interviewer during in-person surveys has been shown to improve the accuracy of the responses of older adults (Matthews, 2002) . Fourth, the surveyed psychological factors were questioned in relation to PA in general and not specific to walking/cycling for transport which might have obscured results (GilesCorti et al., 2005) . Fifth, current results should be interpreted with caution since the follow-up period was only a period of three years, which might be too short to detect major changes in walking and cycling for transport. Therefore, future research should consider longer follow-up periods. Lastly, future research might provide different insights by integrating also longitudinal changes of the predictors in the analyses. For example, it would be interesting to investigate whether changes in individual, social, and physical environmental factors are related to changes in walking or cycling for transport.
Conclusions
This is the first study, to date, that examined the changes in odds of engaging in walking and cycling for transport among older adults as distinct outcomes. Against our expectations, we found significantly higher odds of engaging in cycling for transport among older adults at follow-up (three years later) compared to baseline and no significant differences between baseline and follow-up in the odds of engaging in walking for transport. Interventions aiming to enhance active transport among older adults are necessary as only a small proportion of participants walked or cycled for transport at baseline or follow-up. Despite the few associations between the examined predictors and walking/ cycling for transport, following suggestions can be made for future interventions targeting active transport behavior of older adults. Interventions should assist older adults to increase their self-efficacy towards PA, their perceived benefits of PA, and their perception of land use mix diversity in their neighborhood in order to increase the engagement in walking/cycling for transport over time, or help to decrease their perceived barriers towards PA or their perception to have a lot of physical barriers to walk/cycle in their neighborhood. Since our longitudinal results do not match with our predetermined hypotheses, future longitudinal studies are necessary to find out which factors can be further integrated into active transport interventions in older adults. Therefore, future longitudinal studies with larger samples are crucial to investigate which (combinations of) factors could predict the change in volume of walking/cycling for transport (i.e. min/week) over time. 
